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- ^9 ^ ^£ §11 H£! ^£x|, n xil^^S SI #£oj| 

*0|Ch A N |§^|^ #^o| *, £o| , m^JlXil^ y £ | Ah§£jJ7 o, 

±r S||JZH!§ 7 ^°^ ^£*r A|H°^*| °7|§D||0i| D||^ §sH£# §7W?1 ^ 

*l tM| 7|0i# ^ oicK 5||^Bjo| o|^ )oJ | o^tg ~ X | 

8te q^A|gBjA KDOC A: deoxy cholic acid), m^l^im, oj^q^ 

(alkanoic acid)# ^£-g.o^ 5|o=| 31 n|-£!°| oFsin&uif ^tM^ss*] ajjs^sj # 

&£7|- Z|q|oF oi D (. oi^^ Sl| K(.BJ^ £ ^|#o| ±^M~ ^ 7 |H|.°u| #0 | 

#7 HI" ^ #7^^, ZLg0j| A-( o^^olAj-ol 7^ ^UfK L(-E(-L4jttj ^AH 

§ll^£l£- oHi^nh #o| §DH(70%oMIB§°-ii)oi|Ai #5Hi# l+e^ck £ «j-ng 
oil s|» 4|M mRm o t# ^^ A |^ %(# etA^i^-o^ oH4, aj 

S ^*PI (kidney dialyer), £jg- ^| (heart lung oxygenator), £H 

^(Cardiopulmonary bypass circuits) -§-^1 o|s3-h| a|t^£ a(-§.^ ^ oi C (. 

S. 3a 
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[g All A]] 



[^921 S§] 

thSS-^Ol 91^ ±^r& m&lZ\ #£*fl, ZL *||=Egja 



£ 1 -Er 5)| c|-5j(a)^ 5||E^-DOCA(b)2| ^2\*\ ^-^^-M e^o|cK 

; £ 2 (a)*r 7H^£JX| Sflnfajoj °*^= l ^ D |. J = ZLE fj; i i|o|c|-. 

(b) -c- 5||2|-b!-D0CA(7%)s| ^-y-^^a|-£ziEjjji|o|cK 

(c) -b *I|e|-=!-DOCA(9.6%)s| -y-a.^.o^n2D 3i| 0 | 

(d) -c- »l|n|-S!-D0CA(14%)a| ej£J-a.3.nh£ZL2|| ar|o|ck 

(e) -c- »l|n|-S!-DOCA(24%)s| ^-^3^aFszL^n|o|cK 

£ 3 (a)-c- *ll^e!-DOCA(9.6%)# *l|E|-e! #JE*I|2| ai^ssnl-snEM 

o|cK 

(b) ^ mni£\-m^\^\m(]o%)m m^-ti *u=i-=! si ^^3.s.a[s.n 

E||5E|0|CK 

(c) ^ n ^si-Bi^>4(7.26%)S §11 Gf-Bj ^-y-3.S.n|-maBH3i| 
o| cf. 

(d) ^ 5j| n|-B|-g-D| Ei a[( 8 25%)§ oi-^^j- s|| nj-sj ^5E*I| °| 3|£hasn|-£ZiE|| 
^|o|cK 

£ 4 S||i4a!°| sF£ £([B:DOCA, O^l ^31 S, V:#n|B| 



D l^'^, A:B|a|£Fe FXa o|| Sjoj- ^nfoldK) 

; s>^s m&m ^ n^Bj °^x-n, zl xii^^-g oj s. i0| | 

#A>°| *|^A| S-^JlXil^. y E| A|-§E|J) 7|^°| s|| JI(-B|-S. *I^AHo 

#Ej|°| 5j|Hf£!-B g^OiLf ^S|§^X-j|gO^ ^ <H?\ CO) ° C»| ShA(-# 

# t ^oi^ °i£i- #o|^ oma* a 

°K SH^Sl ° 7 | § DH0i| djoh #7|-A|S ^ 21°££ §|| H^S OjBj 

-I *Hs£|- th^l ^Oi 5j| ^5H^ XH^-|.- a = o| M 7 | 7 | oj oj-gg- 

?|0|| AJ-§0| 7^*101, 0|# °|S7|7| SJ °Jg*p|°| A|-§A| §]| H^e|o| Mqn^ A[p[ 

o|Bf& 5i|nm# 7H^7| ^fh #b«7|#§ BioFMUian Liu, Azra Pervin, 

Cindy M. Gallo, Umesh R. Desai, Conrnelius L Van Gorp, and Robert J. Linhardt, 



New approaches for the preparation of hydrophobic heparin derivatives, J. Pham. Sci., 
83(7), 1034-1039, 1994)#€- ^U^m m Ef^i H(core protein)^£-oj| o r °J 
zi## M\ £x^o\ H^Ej|£#a| ^(proteoglycan) ° 

S. mast cello]| a\ ^ 5 5j M|o|| ?!!S#a|#SHG||o|^ 

(endoglycuronidase)^ sSE||oW|(protease)o|| s|*|-ol ^-xi-^ol S.OOOoiH 20.000S.E. 
°l = E -l^ A l- 0 r a li#£|^i-(glycosaminoglycan)°^ ^^13^. o| on °J 10%S££| sil 
Hj-ajol iJ^£-oj| t!je^^(core protein)o| a|.j> ^ oho|i zl## tr-ff-^zi ?icK 

tSAffs Eh^^7|- 8, 10, 12, ZLEU 18S Z+Zf S|CH 2io Dij 0 |# 

£!# *l&xHfo S ^ o|S 0-o^|o|^(o-acylation)°3. rfc^SM^Ife- ^ 

So| uF = #(Barzu, T., Desmouliere, A., Herbert, J. M., Level., M., Herault, J. P., 
Petitou, M., Lormeau, J. C, Gabbiani, G., Pascal, M., O-acylated heparin derivatives 
with low anticoagulant activity decrease proliferation and increase alpha-smooth 
muscle actin expression in cultrued arterial smooth muscle cells, EUR., J. Pharmacol., 
219, 225-233, 1992.)#o|| o|eH a| £ h)oho U (- rfc^sj m ^ fgxj^Ef 

l Fe|-lhohc:|. 

aqtjA^oj ^A(-Xi|^oh A^£|J1 °IO^ ^^§0^ ^A>o| -g-Oj| A-j §25fe 
21 § ^*|B|-7| oH A-j gif^A^ msii #A^| 7j| J^-CH^jOl: EEtt M 
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^-¥-^1- 1J--8- s|fi 7|7|# A^ih cHoiih ^oH-gji^F SJ<Hy- ^ 01^ fl§ 

Oil 31 H^^A^ #XhO||7|| ^Oj^Oj, o|gAlx^a|g A|-S.^ #X|-0j|7i|£ 

H&jL-l- 7|^o| 5||^Bj^ 0|2J°| ^oi^^y[ *H|£|7| 0\&JL x-\\ g 7|| ^ 

01|£ ^|o t0 | ^o| CCf = 7j| SJCK EES- Xjgeh ^Oj th ^o^AH ) ^-jj- 

7|-X|J1 2i^-0j|£ A|-§S^ Wo| 7 (. ^A|-X|| cc- oj ^ E^7||i{ 

& 511 E|-£|o| o|Sjoj- cfgf M°l-Sh7| ^^(^( 1,1-^2 ^-gs. ^ ^ 

^ 31*^ 4r£*ll # Xi|^5^Q|| olOjA-i aK| 2|-e|o| xi-S7| gol|A-j 0|-°J7|£(- C|-# ^ 

#0|^Ai ^ SiHQi, ^^AH # ^o| Ajiljoll olQjAi Ajj^ojl Sj § 7^ 

*}• #g°j Dl^Al^Bjx^ §eJ|^ E jU i nE |TJ oh^-^oiA^g 0|-§-°J-C|-. 

SSl-^s a|~§.si- mn.[£\ (Pharmacia Hepar Franklin OHIO, USA)-B xlJ-bj 14 e 
S(Heparin Sodium USP beef lung, 140U/mg)°S*l mas t celloil Ai tj-AHsj.^ = 3 
^ohD|^a|^jo S x^oUi ^cHx|^ thAH^^A-i ^-xi-^oi 60-100KDa^l c*iM*3. 
EJ- 1 ^ (protein core)o|| 2^f££ jg-cH -c-*f-^-B ^ej-Siom °4xh 

^§3* £joj 3| s+ej -E- S# 5,000-20,000^1 "if 7|-x|ji 010^ 

ShS oil AH a|-#sj s|| ^x^fco| I2,000o| cK c|-ss| ^3E<M^h ^o| 31 nm^l 

^l-&#(polysaccharide) a|^ ^s-^ 47|-x|o| cj-g-s.^ 0 |^cHxi °|o D ^ o|§o)|A-i ^ 
A|-^-g- D-E-^-^^jAKD-glucuronic acid)^ L-o|-o|-^as! Aj.(|_-jduronic acid)°^. s\o\ 
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2i°°=|, slb Him carbon(?|-£-)-ether(o|| e)| s) ^4 ^fj-o S slouch ^ nh e,o| ^ 

*l «tel£0|| 395|oj o, M ^ ^*l|0|J=ZL#^ oFO|^ £ a,A^ ^ M ^ 0 ^0|| 
^|EhH|o| ^^Al #oj | Ai SH^eJol AT 111^ Ht^^r §|| ^B|o| ^= *AH £# 

HNFT OH HNSO3" OSO3* HNSO3* 

R' Or -SO 3" 
R"=-S0 3 - (X-COCH3 
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Glucuronic acid 



Iduronic acid 



Sulfoglucosamine 



Acetylglucosamine 




R = H 
R=SQ' 



R = H 

R = SQ" 

R = R' = H 
R = SQ* ; R* - H 
R = R' = SQ" 
R=H; R' = SQ' 

R = H 
R = SO3" 



HNR" 



m*\±mm^ c[^n[ M ^-E^ss £ AinoKSigma Chemical Co. St Louis 
MOWo| xi|-^o^ A -| g-x^o\ 387 oi ^ - a^3F2JcK 



£|^>MS£!£Kdeoxycolic acid)-B- c[^jL[ ^-g. ^.x^to| 39201 A | 

n Q KSigma Chemical Co. St Louis MO)A|-a| A |-gs|-o^c(. 




5i|ii|.aj§ ^^^a| ? pi ^i^o^ oi*iic»i ±^&mm^M #m<± 

iroixj-g A|-gs|-a| o|# zfz^s] fit 5)1 n|- h}^a|5Jc(- n ^ 

Tr^l# D H0i|Ai o| ^-SthcK EE 2} ±^r& t>\\Z-lQ2\ ^ EES *r°J 

*PI *|s|-o) aPTT(activated partial thromboplastin time)°+ Factor Xa ^-^HL^r. 

^I^A|^£|Aj- (DOCA ) 196mg g qDj|Si#ohD^|H(DMF:dimethylformamide) 5ml 
oil §5H°KH, ^|A|-o|#ssi^?|-Mqo|D|^(DCC:dicyclohexylcarbodiimide) 165mg* 
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DMF 5mloj| gsHth ^ £PI g^S ££h° r :n. ^o| £^a| ^ a| Q | ( HOSu:N _ 
hydroxysuccimide) 92mgS DMF 5mM .4=-o| ^ MM*\ -fePI §eijo|| 7|-i!-ch ^^o\\ 
M 10*1 ^lA^|3.^ti,i^^^|oKDCU:dicyclohexylurea)7F %&s\o{ 

- 2 £J 0.45 Mm ?JM^|o| (membrane filter)o|| 7-|# 4^o||Ai §)| n(-£j s. 

oh^ 4A|Z} «h#A|?jcK sUsh£!§°!j§ 100mgs| eilEfejf 5ml ##^o|| ^m^oi 
S^lth^. sj#xno^ ch# ^ □ DOCA, DCC, 

HOSu^F S-#°!-cK olE-j^i- #oj| iJS^I^ -f-^S o|-geH a] ^ 

a|&cK o|aH y§§ DOCA : DCC . hqsu^I 1 : 1.6 : 1.60|cK ^sqH §oj | 

^#a^^|oj|Ai 2im #&*| ?j^A|^ ^^cK EES- 

^"B 2i 7FX|I1 ol^ ^^-SL-M n = ^ A^|^ Ht-Alo^ d_^ A |^ A[j AH 

# iy-TT§|-:n. ?i7| ceh -S-chi ^f-ze-I- ^ShS}-^ f^£4 ^^tl-cK 

0|#0J|A1 -y^7|U|. ? ^aa.Aj 7 |m AjSj 3^XjAH 0 | L[-E|-U|.X| gt^. d|-Djo)| 

0h°!7|# tig^c 100%77|-X| Tr*| °|-^ Ll-E^ch Ufal-Ai £ «.»■ 

SollAi^ l^S^oll tjsj S|t§ sH| h|-e|°| o(-°l7|£h DOCAS| 9Feia.£| 

ol§°Foi ¥ 1-1 # ^l^A|^|Jix(- €r^cK o|ej*[ SthE- ed*i sH| n(-ej°| oh°l 
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nmn a.tftt7.i sou doca^i nM^u?\ o.mm ei^i n ^ m^m^ m 

A^^CK £E.fJ- Sj| G|-ejL4jo| oh°p|^ 7|^AH ZL#°| °t 7%# 

ZIJD. Si°H^ r£^£j#*j£| ? ^s^^ n = §ah iff fl^ol DCCfih HOSuS o|g^ 

SJH^ 5)1 ZL^X|- S°jO|| #H.|»o^ 5^A|^p| ^ 5H A-i 5)12^01 dt^^ 
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HOSu2| DCC# 0|§o(- 5j|2}-B!-DOCA2.| t^&h^Bl- o|#o| 



DOCA 
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Cholesterol 
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HOSu^f DCCS o|-§-°h t{\Jilz\-<g?t±°\t±£>\ tt^^MM^ o|# 
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*+zj-s| DOCA, DCC, =LE-\J1 HOSuS DMFO|| gsH*!*! ]0a\j}^o± y-^A|^| * > 
3^ m-g Shsj DOCAS §l| ^ ^g^nf 4*1 £J-^a|^icK o|ctH s|| h|-£| 

°| SS£-x|-i*o| i2,000^Bo|oi -^s^^ #ah £ ^ i40U/mgo|cK o\2.[ ^-s. yso 

3. ^£(|o| ^Wf4 Jlx-|| S EH o| AJjAH od:H, 0|#0||A-j °H^| o| AJJAj^. 

D l^#£i DCC, DOCA, HOSu, ZLE\Jl c|-# #^#o| tHrii St #oj| 
S&7 1 ttH-^oil ^ H j g o o|#^(*| HSfg 0.45 A/m IiN?]M^°J 

Oil ^-5-, ^^r^ s)|E(-s|-& °!jx-||i!^0|| ;& Ult^x A |^| 

< *M|ofl 2> 

s\\ Ti[^\jL[ °^(-inOl A(-o| § fj-x-H 5 ^|3|-0^ ^ A| Oil 1 H(. y-^o^ §|. 

^^^ojA^-oilAi z|z| 12 °j a]S|£Klauric acjd) ~x\-^ : 200.32 Aldrich 

Chemical Company Inc )2f 16«2J fi-sj §N ^(palmitic acid, ^h^: 256.43)1- >4-g§|-Sl 

C K ^N^S ^I^HJ^ S£^7| &|B|A^o| ?^^-tJ7|Zl## #AH^ A|^|7| 

?|^o^ s\ a|- ) DCC, HOSu* DMFOII S3fl» ^ ^J^# #2!o(-o^ M\ 7W § 

10>MZi y#A|^c|-. ioa|^(-o| DClPh £j*j£|:n o|«m=! DCC, HOSu 

§s| mm S?W?=I *l|7H*i:n. ^--S- #aj^sj EjajAhg ^| n|-&joj 0 |-°lzL# 

n 3ffA|?|7| ^|^0i #AH sh^J El SI >4^ 5)| El-Ej-g; ZJ-Zj- DMF^h #0|| § § 

£h ^ 4 A lZ}f§-°l- y-§A|?jc(- olttH y-#td|#-E 60 : 1 = : S||ii|-ej 

-1- Jl§A|?lcK 0|§7|| A|AH£| §j| nl-ej-g- qj|*||ai-eh^. ^xh§|.^s c|-= #^#2f 
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$\mM S| jp.Aja^S. A|.#ohcK °!|*)|^-E|jo| ^ggg ojx-i igJ^.B||o| 

(Molecular weight cut off(MWCO) : 3500, ^13: 29mm)o|| M o|# §oj. s. D [| S 
^gs^ ^e|a|^j b(. f 0 | nhS (H| A-j ^#§ah DMF7I- ai-a^l *fl 7^ 21 

< ^A|oi| 3> 

; <^a|oi| 2>fih s|-o^ slinks E[^^7h 16°] ^-(palmitic acid, -g- 

*Hf: 256.43 Aldrich Chemical Company IncM M t^M ?1 s|| sifBj-^-ai qAf. g oj-^| # 

< -^A|oi| 4 > 

5||Iih£|Il|. ^£||^E||## ^°>-A| ? |^D|| oiOiAi, SeJ|^Ei|S°| ^^-o|| S|-0|£E^ 

m*\^3\ mmtt ^ si-^ 2^7 1^. s&A| ? p| ^^oi g^.^. 0 Miq-£4°i ?\ 

= ^-^7|-l- 0|#^0i ^0|^^.^7|-1- a#o|-^cK -1-Bjl^EllS 

-I #^S|-a|^|7| ^l^oi HOSu^F DCCS o|#^(*| ?|- = ^-y7|# #ah 

S|- A|£| ^ =,\^3.Mj\^ ^|H|-£! °| 0F°IZL#H|- y#A|^ 5||S|-ej-g£^|^E||# § 

S °^^SacK 5|| Hm- M ^El|#o| - A| 0i| 1 o| ^| E^£|-DOCAS>|- #^ ^|-7|| 

o|#fh a|-o|a.S^E|# o|#3|-&| x\\ j\ S|-ZL y--g- °!j*H|i{ 

y# 2d^A|^c|.. 

< A |^Oi| 1> 
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H s l ?M^^7|o| €HI nh^Ji-H2.| oho|-o|^sihs| ^o| sj-oj^j 

$&o\ £i( a ) 1,585cm"' oil ah £^n|-&o| M-EUotch Etth oha|-o| =^ °}-oj|AH 
^£^§!£| C=Oo|#Sl^o| £Kb) 1,720 cm" 1 o||AH ^-n^ 0 | l^e^cK 'H-ajxl- 
?l g 91^-^1 o]| ° 1 1\{ a-\ _ 5||iihB!-DOCA^I -&^ii|-S-o| S7.58(oha|-o|^ g°|-o| -^oj 
*t), 6 5.5(^-¥--S^o|-el 2, 6-^o|-y ei|o| e), ^ 5.35(^-^^^o|- aj 2--ysf|o|Eo| 
-1), £5.2(o|-o|^ssj>4 2--y^|o|E°| ^^-i)o|5!ODi ^|ii|-B!-i-sl|^Ej|#o| -g-all^ 
EIIS $^n(-^o| 5 0.69OH 18-H 3 ), 0.7~ 2.40(28H, #£^EHIS i-h 2 , 4-H 2 , 7-H 2 , 
8-H1, 9-H,, 11-H2, 14-H,, 15-H 2t I6-H2, 17-H,, 20-H,, 22-H 2 , 23-H 2 , 24-H 2 , ZL£|J1 
25-Hi), 51.02OH, 19H-H 3 ), S3.50H, 3-H,), 5 5.36(1 H, 6-H,)7|- s||^S!2| 
t^I-SB $7.58(o|-ciK>| = ^°[°| ^^jx^ $5.5(^¥-^^°l 2, 6-^o|^n||o| J=), 
£5.35(^^.2^0^ 2-^s||o|eo| <5 5.2(oFo|^o 5.(^4 2-gn||o|j^o| 4=^-1) 

°I51^ D 1 mz-l^ 3° §I|2|-b1-se^ei|S^ L^C(- 

^C-tHxpigag^oflA-i-b 5)| nm-DOCA 178ppme*]oll M ^sL^ o[o[o\ 

< >>ltJ<>ll 2 > 

Pharmacia Hepar Co(Franklin OH)°£ ^-oj si- ni|y-A]| jri-^.^ CL-4B-^ y A 

2t-°| t\\ ^l-sj-DOCA, SHI sh&l-lE^Eil-l-, ZLE.\n t\\ nm-°^^°'>4o| it^-M § £ f 
^oiSKrL-ll, a^e|ojcK 2ti(HR 16/30 I.D.)-B 10uHa| Aliajfi- ^ 50mM PBS 
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aj-g-gotj(pH 7Q)oif 1.7M th^^SL ^(ammonium sulfate)* Ij-^&h PBS 2.3. 
20^*j g ^ £ ch o|s>|- ^o| #s a §g§ ^Aj-^^o^^eHjii o| oje.^ 

oj- §0H 0 |CK 

Sl-S sll iJ-^sj ^^r-fe! 5)1*4 £!(5mg/5ml)# §§H A l?i l^^S ^°'a|?Jc|- o| 
kH>I tt^-E Iml/minolctj fe£^p-n||fe- 20^- # °K>|| *!^4^t 7 1-*! 

PBS^#§^°:^, n 60^ ^aqg^5||o| m» ^-S^hh^ So^ejAi 

A ^« s l ^4=^S£S ^4^21 eh o|^?i| §oh« 7 1 S*l (fraction 

collector)^ °| §H 2m I a| gsj- f »o|| §?!|t §i| °| ^xijfr^l- «r 

21 m Sife- azure A( ^E.: 0.01mg/ml)S^I§^# £]7|-*!-ch 1-g- S£ «J§§ a|?j 
^ UV^^!m^o|e^i-x|o)| °| §n Ai 500nm St^S-°S^e] ^^AHgj| h|.hi°| o k# ^ 

SI ^Uotm, ±^s^ rfc^So||o| °}-au|^^E||o| E^£^bHcH|Ai 

°> E|.37h L-l-El-^cl-. c|- = m^S- ^^r2|- A|?J -i-^§o| ±^r£ 
^-^°| °tO|| Cl}Ej- EL±z ^^AH # ^o| ^eoii Jl|a.o| otAI-o| C^2 7j| ^E^ch 

^ ^£^-321 DOCA2> fc o| 24% s| 3^o{|^ n|^7h u^jn 

^§ £j"HL-|g^S||0| Egrtofl^ - ti\Hm ^S. oto| §|| HhBj-D0CA7f- 

SicKSE2). 

511^1-^! ttJE*1|£| ^^Aj S£ - 3^a^ZL£Hn|# BmM ^^o(-53-^Gi| £ 3o|| 
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7.260)1 AH ]CP/ 0 7?[X\ A-\g_ c(-# ^^^^-^nf ^fh*h s« JlJ-gi ^£x||B| Jl\3. 
m M^2-<&, ^4o| 14 Sj-^EUAJ-ol ^SJfj- t^o^oHcK Hj-S 

oil DOCA« trfr?]- *H| g^oll-^ a\M?« kd-E- ^£ £-it# M 

< A|^oi| 3 > 

t^Ej si|ii^-^£^|o]|Ai 4:^^#^o| fat° ^ >4£ h x^|(| ight scatt ering)o|| °| 
°H A i lcfl£*l-i, fc # ^Sf°^ ^ S cm D |. o|*^|^ 488nms| o|- = ^o|$ &{\o\x\ 
§ o|#°l- s-*|o|ni, Malvern Intruments Ltd.W £■! ^ 4700)oi|Ai ^aH^S^k s|| 
ii^Bi^ ^^5||^bj # z^z| 47 [x\ ^£(1.25, 2.5, 5, ZLE|Jl lOmg/ml)S # SE^ # 

y\ ^*UM 40 °0\\Aj 140 °7?[X\ tl|.^ajA-i 10SJ^! ^J°| A||7|S ^Si^o^.Ai 

u|JHlj-o SM | ^^ah g^o) g 2*^(2 1). £E°h, 5|| nm^l 

sl-sj-w aPTT^I- Factor Xa(3_^s.*l|H £-^)«J-go]| o|§|) ^gsja^K aPTT 

^5H#^l&i-^0)|Ai SSS.^o| ^A^PH^ 5||It|-Sj2.| ^A|- 

^S°h gj-g °S §Sr^l ^-^sl-cK S^EI-ol i|qm Ai| 7i =j 

tl-^^Ajx^o||Ai ^-aH 3d§ 37°C0||AH ^a|^i o.1ml£| aPTT -§-^S 

0|ttH I*£^S.a|-0| 7h°J- ^ §01E.|7|- £P|-^ A|7}g E| M -g 21 S§§ 

*l(fibrometer)o|| sjsH 7|^t}-cK Factor Xa ell^£!o| £h E | e #«l(antithrombin) 
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Iliai- S ti^oi factor Xa# ejWfe o|S*|-£- £-*tI**H= Sigma Co. 
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if L l"E|-tH 20|CK -g-X^t-B ^ ^&hS-*|CH| o|SH 2/0 1 -g-X|-s|:o| 

^£*)|Hoj| #^0| ^o[L[ oj-^^ji o|^x|# Sj-ojsj- 4. 

5i5i Q K ^x(-at ^§^2+ 12,386Mo| l^^i, sn^g:^ DOCAS 1:200° 

3^, 16,320° S. 24%s| DOCAS Ih^KH Sick 5E£h. s|| s|. 

gall^eiiss 1 :6o\\ M 1:20077 W ^ °w fj ^°^° 0 | 73oj|AH 78%^x| 2_<% 
D K 5||=m0l|AHo| g£l|^El|#o| s^tg ^>|o)|Ai s]| s|-£!-DOCA 

£-1 DOCA^I »71| t^sjoj 14 EJ- fetch §|| Sh?htej£l-s| 

S 5il^^!-DOCAS|- ^WJl oHI-E o|-a1I-^-# g D f|o||Ai °| § 

°hH 2SIZJ- 5!lhs|-o^ ^AHgoHo^ ^| nfei o| §8HS£# ^§5h S2f sj[ e|-bj^- 

^^r°h #0j| nj. 7 o /o oi|AH 14% D0CA1- H--S-3I-J1 5)|E|.Bj ° £ x-j|-^ 

50:50 § D Hof| gs||£|:n. 24% DOCAS th^hH ell ^=!-DOCA^I 3^oi|^ £| q] 

30:70s| oMI^-# §°HcH| # gsHsjoHck 
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235-^- a-IIs (smooth muscle celD^I £J *1I o\\ a[^e\^ a.^ ^gg-7|, 

*HS£ sj| ^m^l e, fc #gy- a|^b] ( Ad^|-S ^ S^IS^^IS, EM^Ht^-I- 
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^ 1>^£! ^^0| ih^AH ^HfBj 



22 



*ll 1 th XH| 3 *ho]| SicHAi, Sall^EIIS^ &x^o| 387 - 3920 |ZL, 

[S^S- 5] 

[S^S- 6] 

*ll 5 #011 Si 0-| A-| i s|| Hl-BjUf C|S.A|-3.BjA|-o| D|^A|^eJAJ.o| 
7 IS N-S|-0| =^A|^A|D|^£(- D| A|-S^t!|^ ? ^D|0|D| =^ S|- A| ?| # 

[SflJ 7] 

?(-SS.^7|# ftg£M?M ^I^Oi N-^0|^^-A|^-A|D| D|A|#S«|£!?|-fi.D|0| 
D l— ^- #£U|-A|?|.^ EMISIF, SSj|^E||S ?|-s-e-^7|# ^|H|-ejo| o|-°]7|SL|- 



23 



si 

^ o|^-CHS# IS°S ^-^ o| o"-^ :£^ah all ^i*||o| 

[S^fi- 9] 

(smooth muscle celD-2-l <M ^| o]| a|-§_e|-^ °l^S-7|, §|| °| 
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